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FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Flooring, 
Wall Finishing and Roofing Sectional Committee had been approved by the Civil Engineering Division Council. 


Aluminium composite panel (ACP) consists of three main layers, that is top and bottom coated aluminium sheet 
and in between a core material made either of low-density polyethylene (LDPE) or mineral based material. The 
core is connected to top and bottom coated aluminium sheet by adhesive films. 


ACP may be intended for external applications such as cladding fagades, curtain walls, soffits, canopy and 
high masts; those intended for internal use, such as partitions, ceilings, column encasement; those for use in 
transportation related applications like railway coach furnishings; and fire-retardant ACP with a wide range of 
properties appropriate to the type of application. These panels may have either smooth or textured surface. 


This standard covers the physical, mechanical, coating and fire-retardant properties for flat aluminium composite 
panel (ACP). Other requirements related to acoustic and thermal properties have been also given, for which ACP 
shall comply to the same on demand of the purchaser. 


The composition of the Committee responsible for the in the formulation of this standard is given in Annex D. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 “Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


ALUMINIUM 
COMPOSITE PANEL — SPECIFICATION 


1SCOPE 


This standard covers the requirements for flat aluminium 
composite panel (ACP) intended for external applications, 
such as cladding fagades, curtain walls, soffits, canopy 
and high mast monolith; those intended for internal use, 
such as partitions, ceilings and column encasement; 
those for use in transportation related application like 
railway coach furnishing; and fire-retardant ACP with 
a wide range of properties appropriate to the type of 
application. 


2 REFERENCE 


The Indian standards given in Annex A contain provisions 
which through reference in this text, constitute provisions 
of this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to revision, 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying the 
most recent editions of the standards indicated in Annex 
A. 


3 TERMINOLOGY 


For the purpose of this standard, the following definitions 
shall apply. 


3.1 Aluminium Composite Panel (ACP)/Aluminium 
Composite Material (ACM) — A flat panel consisting 
of three main layers, that is top and bottom coated 
aluminium sheet and in between a core material made 
either of low density polyethylene (LDPE) or mineral 
based material. The core is connected to top and bottom 
coated aluminium coil by adhesive films. 


3.2 Base Metal Thickness (BMT) — The thickness of 
top and bottom layer of aluminum sheet without coating. 


3.3 LDPE Core ACP — An ACP consisting of 
homogeneous, non-toxic, antioxidant thermoplastic low 
density polyethylene (LDPE) core laminated and bonded 
with top and bottom adhesive film to coated layers of 
aluminium sheets of required thickness. The core 
shall be of LDPE or a mix of LDPE and high density 
polyethylene (HDPE). 


3.4 Mineral Core ACP — An ACP consisting of 
homogeneous mixture of inorganic content either 
magnesium hydroxide or aluminium trihydrate with 
LDPE and admixtures to form the core, laminated and 
bonded with top and bottom adhesive film to coated 
layers of aluminium sheets of required thickness. 


4 CLASSIFICATION 


ACP shall be classified as follows, with thickness of all 
external grade ACP being equal to and greater than 4 
mm and of all internal grade ACP being less than 4 mm: 


a) Grade 1 (External Grade LDPE Core ACP) — 
These are LDPE core ACP intended for external 
applications where they may be subjected to the 
direct action of sun, rain, wind or snow. These 
shall have top and bottom aluminium BMT of 
minimum 0.5 mm. 


Grade 2 (Internal Grade LDPE Core ACP) — 
These are LDPE core ACP intended for internal 
applications where they will not be subjected to 
the direct action of sun, rain, wind or snow. These 
shall have top and bottom aluminium BMT of 
minimum 0.25 mm. 


Grade 2S (Signage Grade LDPE Core 
ACP) — ACP of thickness less than 4 mm which 
has LDPE core ACP intended for applications 
(like signage application) where they are directly 
exposed to the weather (like direct action of sun, 
rain, wind or snow). These shall have top and 
bottom aluminium BMT of minimum 0.3 mm 
with Polyvinylidene Fluoride or Polyvinylidene 
difluoride (PVDF)/Super Durable Polyester 
(SDP)/Fluoroethylene Vinyl Ether (FEVE) 
coating. 

Grade 3 (External Grade Mineral Core Fire 
Retardant ACP) — These are the mineral core 
ACP which can withstand when subjected to 
higher temperatures during an incident of fire. 
These shall have top and bottom aluminium BMT 
minimum 0.5 mm. 


Grade 4 (Internal Grade Mineral Core Fire 
Retardant ACP) — These are the mineral core 
ACP which can withstand when subjected to 
higher temperatures during an incident of fire. 
These shall have top and bottom aluminium BMT 
minimum 0.25 mm. 


f) Grade 5 (Mineral Core Fire Retardant ACP for 
High Rise and Special Buildings) — ACP of 
thickness equal to and greater than 4 mm which 
has mineral core and withstand when subjected 
to higher temperatures during an incident of fire 
in high rise and special buildings mentioned in 
SP 7 (Part 4). These shall have top and bottom 
aluminium BMT minimum 0.5 mm. 


b 


wm 


c 


NA 


d 


— 


e 


NA 
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NOTE — Grade 1, Grade 2 and Grade 2S shall not be preferred 
for building façade, habitat area (where there is a chance of fire 
hazards) façade and in transportation vehicles, like railway and 
bus coaches etc. 


5 MATERIALS 


5.1 Polymer Granules 


Low density polyethylene (LDPE) and high density 
polyethylene (HDPE) shall have melt flow index of 
0.5 to 2 g/10 min when tested as per IS 2530. These 
shall be homogeneous and monolithic non-toxic 
thermoplastic polyethylene. The ash content of the 
LDPE and HDPE shall not be more than 10 percent 
when tested as per IS 12235 (Part 17). 


5.2 Aluminium Alloy Sheets 


The aluminium alloy sheets used in manufacturing 
of ACP shall be of designations 19002 or 31500B or 
51000A with conditions H x 6 or H x 8, conforming to 
IS 737. 


5.3 Adhesive 
It shall be polyolefin type or as agreed between the 
manufacturer and purchaser. The placement method 
may be any of the following: 

a) Co-extrusion with the polymer core, 

b) Lamination with a pre-made film, or 


c) Extrusion coating on the polymer core layer. 


5.4 Surface Coating 


The coating on top aluminium sheets shall be 
done with polyvinylidene fluoride (PVDF) with 
(70:30 PVDF:acrylic ratio) or fluoroethylene 
vinyl ether (FEVE) or polyester resin based paints 
and bottom aluminium sheet shall be coated with 
anti-corrosive paint. 


5.4.1 Protective coating shall be used, as follows: 

a) Polyester — For Grade 2 product category. 

b) Super Durable Polyester (SDP) — For Grade 2, 
Grade 3, Grade 4, Grade 5 and Grade 2S product 
categories. 

c) Polyvinylidene Fluoride (PVDF) — For Grade 1, 
Grade 2, Grade 2S, Grade 3 Grade 4 and Grade 5 
product categories. 

d) Fluoroethylene Vinyl Ether (FEVE) — For Grade 
1, Grade 2S, Grade 3, Grade 4 and Grade 5 product 
categories. 


6 DIMENSIONS AND TOLERANCE 


6.1 The nominal dimensions of ACP shall be as follows: 
a) 1 200 mm x 2 400 mm; 
b) 1200 mm x 3 050 mm; and 
c) 1200 mm x 3 660 mm. 


6.2 Thickness 


The nominal thickness of ACP shall be 2 mm, 3 mm, 
4 mm, 5 mm and 6 mm. 


NOTE — Any other dimensions (length, width and thickness) 
as agreed to between the manufacturer and the purchaser may 
also be used. 


6.3 Tolerances 


Tolerance on the nominal sizes of finished boards shall 
be as given in Table 1. 


Table 1 Tolerances on Nominal Sizes of ACP 
( Clause 6.3 ) 


SINo. Dimension Tolerance 
(1) (2) (3) 
i) Length +4mm 
ii) Width +2 mm 
ili) Thickness: 
a) Less than 3 mm + 0.1 mm 
b) 3 mm and above +0.2 mm 
iv) Edge straightness, Max + 5 precent 
v) Squareness, Max +5 mm 
NOTES 


Dimensions shall be measured as per Annex B. 


Edge straightness and squareness shall be tested as per Annex C. 
7 REQUIREMENTS 


7.1 Physical, Mechanical, 
Retardant Properties of ACP 


ACP shall comply to physical and mechanical 
requirements as given in Table 2, coating requirements 
as given in Table 3 and fire-retardant requirements as 
given in Table 4. 


Coating and Fire- 


7.2 Optional Requirements of ACP 


On demand of the purchaser, ACP shall comply to 
requirements as given in Table 5. 
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Table 2 Requirements for Physical and Mechanical Requirements of ACP 


( Clause 7.1) 


SI Characteristic Requirements Method of Test, Ref to 
No. _ 
Grade 1 Grade2and Grade 3 and Grade 5 
Grade 2S Grade 4 
a) 2) (3) (4) (5) (6) (7) 
i) Density of core, gem” 0.92 — 0.96 0.96 - 1.1 15=1:7 1.7 -2.0 IS 13360 (Part 3/Sec 10) or 
IS 13360 (Part 3/Sec 11) 
ii) Tensile strength, Nimm", Min 42 37 45 45 
iti) Yield strength, Nimm", Min 38 30 38 38 IS 1608 (Part 1) 
iv) Elongation, percent, Min 5 4 5 3 
v) Peel strength, N/10 mm width, Min 5 4 6 6 IS 8402 
Table 3 Requirements for Coating Requirements of ACP 
( Clause 7.1) 
SI Characteristic Requirements Method of Test, 
No. Ref to 
Grade 1 Grade 2 and Grade 3 and Grade 5 
Grade 2S Grade 4 
a) (2) (3) (4) (5) (6) (7) 
i) Coating type PVDF or FEVE Polyester or, SDP SDP or PVDF SDP or PVDF = 
or PVDF or FEVE or FEVE or FEVE 
ii) Coating thickness 30 — 40 u of 15-20 u of 30-40 u of 30-40 u of IS 6012 
three coats or single coat three coats or three coats or 
24-30 u of 24-30 u of 24-30 u of 
two coats two coats two coats 
iii) Adhesion (cross hatch) 
a) Dry + No Peeling 
? 6.2.2 of IS 101 
b) Wet (see Note 1) SS No Peeling > (Part 5/Sec 2) 
c) Boiling water + No Peeling > | 
(see Note 2) 
iv) Pencil hardness, Min 2H H 2H 2H IS 101 
(Part 5/Sec 1) 
v) Gloss < 0-60 > By Glossmeter 
vi)  Weatherometer test (for 4 000 h) 
a) Resistance to humidity and Neutral salt spray test 
1) Corrosion < No Corrosion > IS 101 
2) Blister < No-Formation => (Part 6/Sec 1) 
b) Accelerated Weathering for 4 000 h for 1 000 h for 4 000 h for 4 000 h IS 101 
Test (Part 6/Sec 5) 
1) Gloss retention, 70 60 70 70 (By UV condensation 
percent, Min method only. And 
2) Colour retention, 5 7 5 5 Gloss, Colour and 
its. Max Chalk Resistance 
NER shall be measured 
3) Chalk resistance, 8 8 8 8 by Glossmeter after 
units, Max the exposure of the 
sample) 
vii) Chemical resistance 
10 percent HCI (1 h) < No Visual Change > | Annex M of IS 2046 
20 percent H,SO, (72 h) < No Visual Change > for Group 3 
20 percent NaOH (18 h) € No Visual Change > J 
NOTES 


1 Specimens shall be immersed in water at ambient temperature for 72 h. 


2 Specimens shall be immersed in boiling water for 24 h 
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Table 4 Fire Retardance Requirements of ACP 
( Clause 7.1) 


SI Characteristic Requirements Method of Test, Ref to 
No. 
Grade 3 and Grade 4 Grade 5 
(D (2) 3) (4) (5) 
i) Limiting oxygen index (LOTI), Min 40 75 IS 13360 (Part 6/Sec 19) 
ii) Smoke density rating, percent, Max 10 3 IS 13360 (Part 6/Sec 9) 


iii) 


Ignitability 


Fs (flame spread) 
< 150 mm within 60 s 


No flaming droplets that is, 
no ignition of the paper kept 
underneath the sample) 


Fs (flame spread) 
< 150 mm within 60 s 


No flaming droplets that is, 
no ignition of the paper kept 
underneath the sample) 


Annex B of IS 15061 


iv) Flame spread Class 1 Class 1 IS 12777 
v) Non-combustibility (see Note) Not Applicable AT < 50 °C, Am < 50 % IS 3808 
vi) Oxygen bomb calorimeter Not Applicable Gross Calorific Value < 3.0 IS 1350 (Part-2) 


Mike 


NOTE — AT is temperature rise and Am is mass loss of each sample 


Table 5 Optional Tests Requirements 
( Clause 7.2 ) 


SI Characteristic Requirements Method of Test Ref to 
No. 
Grade 1 Grade 2 and Grade 3 and Grade 5 
Grade 2S Grade 4 
(1) (2) (3) (4) (5) (6) (7) 
i) Sound transmission class (STC), 26 26 26 26 IS 11050 (Part 1) 
dB, Min 
ii) Sound absorption coefficient, 0.5 0.5 0.5 0.5 IS 8225 
percent, Min 
iii) Coefficient of linear thermal 24.0 x 10° 24.0 x 10 24.0 x 10 24.0 x 10 IS 3410 
expansion, "CT. Max 
iv) Thermal Conductivity 79 79 79 79 IS 3346 
(W/m’K), Max 
8 LOT, SAMPLING AND CRITERIA OF these requirements, double the number of samples shall 
CONFORMITY be further taken from the lot and tested. The lot shall be 
considered to have passed, if all these samples conform 
8.1 Lot 


8.1.1 Lot of Coated Aluminium Sheet Coil 


Aluminium sheet coil of same grade manufactured 
under similar conditions up to a mass on 2.5 t, shall 
constitute a lot. 


8.1.2 Lot of ACP 

ACP of same grade manufactured under similar 
conditions up to a size of 500 m?, shall constitute a lot. 
8.2 Sampling and Criteria for Conformity 


Three samples of size 1.10 m x 1.10 m, shall be drawn 
at random from a lot and shall be subjected to tests as 
per 6 and 7. If any sample fails to conform to any of 


to the requirements specified in this standard. 


9 INFORMATION TO BE PROVIDED BY THE 
MANUFACTURER 


9.1 The manufacturer shall, upon request, furnish the 
purchaser or his representative with the test certificate 
showing conformity of the product to this standard in 
all respects. 


9.2 Information to User 


The manufacturer shall, through its distribution system, 
supply adequate information to the users concerning 
safety precautions to be taken during handling or 
machining of products and that exposure to dust 


by cutting, drilling, sanding and turning or similar 
operations should be avoided by one or more of the 
following means: 


a) Using low speed power tools, 


b) Using personal protective equipment (respirators), 
and 


c) Use of manual-tools. 
10 MARKING 


10.1 Each ACP shall be legibly and indelibly marked 
with the following information: 


a) Indication of source of the manufacture; 
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b) Length, width and thickness of ACP; 
c) Grade of ACP; 

d) Coating type; and 

e) Batch no. and date of manufacture. 


10.2 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 
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IS No. 


101 


(Part 5/Sec 1): 


(Part 5/Sec 2) : 


(Part 6/Sec 1): 


(Part 6/Sec 5) : 


737 : 2008 


1350 (Part 2) : 2017/ 


1988 


1988 


1988 


1988 


ISO 1928 : 2009 


1608 (Part 1) : 2018/ 


ISO 6892-1 : 2016 


2046 : 1995 


2530 : 1963 


3346 : 1980 


ANNEX A 
( Clause 2 ) 


LIST OF REFFERED INDIAN STANDARDS 


Title 


Methods of sampling and 
test for paints, varnishes and 
related products: 


Part 5 Mechanical test on paint 
films, Section 1 Hardness tests 
(third revision) 


Part 5 Mechanical tests, 
Section 2 Flexibility and 
adhesion (third revision) 


Part 6 Durability tests, 
Section 1 Resistance to 
humidity under conditions of 
condensation (third revision) 


Part 6 Durability tests 
on paints, Section 5 
Accelerated weathering tests 
(third revision) 


Wrought aluminium and 
aluminium alloy sheet and 
strip for general engineering 
purposes — Specification 
(fourth revision) 


Methods of test for coal and 
coke: 


Part 2 Determination of gross 
calorific value by the bomb 
calorimetric method and 
calculation of net calorific 
value (second revision) 


Metallic materials — Tensile 
testing: Part 1 Method of 
test at room temperature 
(fourth revision) 


Decorative thermosetting 
synthetic resinbonded 
laminated sheets specification 
(second revision) 


Methods of test for 
polyethylene moulding 
materials and polyethylene 


compounds 


Method for the determination 
of thermal conductivity of 
thermal insulation materials 
(two slab, guarded hot-plate 
method) (first revision) 


IS No. 


3410 : 1993 


3808 : 1979 


6012 : 1992 


8225 : 2018/ 
ISO 354 : 2003 


8402 : 1987 


11050 


(Part 1) : 1984/ 
ISO 717-1: 1982 


12235 (Part 17): 
2004 


12777 : 1989 


13360 


(Part 3/Sec 10) : 
1999/ ISO 1183-1 
: 2012 


(Part 3/Sec 11) : 
1999/1850 1183-2 
: 2004 


Title 


Metallic materials — 
Determination of linear 
thermal expansion 
(first revision) 

Method of test for 
non-combustibility of building 
materials (first revision) 


Measurement of coating 
thickness by eddy current 
method (first revision) 


Acoustics — Measurement 
of sound absorption in 
a reverberation room 


(second revision) 


Methods of sampling and test 
for pressure sensitive adhesive 
tapes (first revision) 


Rating of sound insulation 
in buildings and of building 
elements: Part 1 Airborne 
sound insulation in buildings 


and of interior building 
elements 
Thermoplastics pipes and 


fittings — Methods of test: 
Part 17 Determination of ash 
content and sulphated ash 
content 


Method for classification of 
flame spread of products 


Plastics — Methods of 
testing: Part 3 Physical and 
dimensional properties, 
Section 10 Determination 
of density of non-cellular 
plastics — Immersion method, 
liquid pyknometer method 
and titration method 


Part 3 Physical and 
dimensional properties, 
Section 11 Determination 
of density of non-cellular 
plastics — Density gradient 


column method 


IS No. Title 


(Part 6/Sec 9) : 2001 Part 6 Thermal properties, 
Section 1 Determination of 
density of smoke from the 
burning or decomposition of 


plastics 
(Part 6/Sec 19) : 


2019/ ISO 4589-2 
:2017 


Part 6 Thermal properties, 
Section 19 Flammability by 
oxygen index — Ambient 
temperature test (first revision) 
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IS No. Title 


Automotive vehicles  — 
Flammability requirements 


National Building Code of 
India 2016: Part 4 Fire and fire 
safety 


15061 : 2002 


SP 7 (Part 4) : 2016 


ANNEX B 
(Table 1) 
METHOD FOR MEASURMENT OF DIMENSIONS OF ACP 


A-1 APPARATUS 


Apparatus shall include measuring tape with 
accuracy of 1 mm and for thickness digital vernier 
caliper/micro-meter with accuracy of 0.001 mm. 


A-2 MEASUREMENT 


length and width shall be measure to the nearest | mm 
using a measuring tape at least two places one at middle 
and one near the edge, and the same are reported. 


The thickness shall be measured to the nearest 0.001 mm 
at four edges and at two random spots in the middle of 
the panel using a vernier caliper/micro-meter, and the 
same shall be reported. 


Three samples ACP of each grade and size 

shall be taken for measuring dimensions. The 
ANNEX C 
(Table) 


METHOD FOR DETERMINATION OF EDGE STRAIGHTNESS AND SQUARENESS OF ACP 


B-1PROCEDUREFOREDGESTRAIGHTNESS 


The straightness of the edges and ends of ACP shall 
be verified against a straight edge not less than the full 
length of the ACP. If the edge on the end of the ACP is 
convex, it shall be held against the straightness edge in 
such a way as to give approximately equal gap at each 
end, the largest gap between the straight edge and the 
edge shall be measured to the nearest millimetre and 
recorded. 


B-2 PROCEDURE FOR SQUARENESS 


The squareness of ACP shall be checked with a 
1 200 mm x 1 200 mm square, by applying one arm of 
the square to the ACP. The maximum width of the gap 
shall be recorded on the other arm. 
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Organization 
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Organization 
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MYK Laticrete India, Hyderabad 


Ballabgarh 
National Test House, Kolkata 


NTC Tiles LLP, Panchkula 


New Delhi Municipal Council, New Delhi 


Paver and Block Manufacturers Association 
(PBMA), Mumbai 


Plastindia Foundation, Mumbai 
Premier Polyfilm Ltd, Ghaziabad 


Research Designs and Standards Organisation, 
Lucknow 


RMG Polyvinyl India Limited, Ghaziabad 


Shriram Institute of Industrial Research, 
New Delhi 


Somany Ceramics Ltd, Bahadurgarh 


Ultratech Cement Limited, Mumbai 
Wacker Chemie India Pvt Ltd, Mumbai 


In Personal Capacity, (N 96, Ground Floor, Mayfield 
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SHRI NILESH JETPARIA 
SHRI JERAM MADHAV KAVAR (Alternate) 


DR P. ARJUNAN 
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SHRI AMIT TRIVEDI 
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SHRI SHARAD VYAS 
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